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CLOSURE ASSEMBLY HAVING A
DEFORMABLE ANTI-BACKOFF FEATURE
INDEPENDENT OF THE SCREW THREADS

FIELD OF THE INVENTION

This mvention relates to the field of closure assemblies,

and more particularly, to a closure assembly having an
anti-backolf feature.

BACKGROUND OF THE INVENTION

Conventional liquid filled plastic bottles which utilize a
threaded plastic cap have typically had problems with leak-
ing due to the cap “backing-off” (i.e., loosening) during
shipment and handling. This problem i1s particularly trouble-
some for dispensing closures such as trigger sprayers that
have high profile heads which can apply leverage to back oft
the cap if bumped.

In an effort to alleviate the problem, excessive torque can
be applied. However, this could result 1n the plastic threads
being over stressed, thereby damaging the threads and
compromising the quality of the seal. Furthermore, over
torquing the closure 1s not possible where the closure must
be rotated to a particular position or orientation.

In an effort to solve the problem, various locking mecha-
nisms have been designed. However, these mechanisms
require the cap to be rotated to a particular position on the
neck portion of the bottle. As a result, the integrity of the seal
1s limited to the position where the locking mechanism 1is
molded. This type of seal is relatively mneffective and results
in leakage because the locking mechanism may vary
depending on the tolerances inherent 1in the molding process.

Therefore, what 1s needed 1s a closure assembly having an
anti-backolf feature which 1s 1nfinitely variable 1n position-
ing to accommodate molding variation and closure torquing
equipment variation.

SUMMARY OF THE INVENTION

An anti-backoll closure assembly, comprises a container
having a neck portion extending therefrom, the neck portion
forming an opening and having at least one {first protrusion
and at least one screw thread on an outer surface of the neck
portion; and a cap having on an inner surface at least one
second protrusion, at least one groove, and a seal for
releasably engaging the opening of the neck portion to form
a leak free seal, wherein the at least one first protrusion and
at least one second protrusion engage to create an interfer-
ence fit when the at least one screw thread and the at least
one groove are threadably engaged, upon engagement the at
least one second protrusion deforms the at least one first
protrusion sufficiently to form an indentation on the at least
one {first protrusion that resists backofl as the pressure
between the at least one screw thread and the at least one
ogroove 1s reduced as a result of plastic relaxation, thereby
maintaining the leak free seal of the seal within the opening.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a cross sectional view of the preferred cap
having an anti-backoil feature 1n engagement with the neck
portion of FIG. 2 according to the preferred embodiment of
the present invention.

FIG. 1a 1s a cross sectional view of the second protrusion
taken along line A—A of FIG. 1 according to the preferred
embodiment of the present invention.

FIG. 2 1s a side view of the preferred container’s neck
portion having an anti-backoff feature according to the
preferred embodiment of the present invention.
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FIG. 2a 1s a cross sectional view of the first protrusion
taken along line B—B of FIG. 2 according to the preferred
embodiment of the present invention.

FIG. 2b 1s a cross sectional view of the first and second
protrusions during engagement according to the preferred
embodiment of the present invention.

FIG. 3 1s a side view of a trigger sprayer cap having an
interference {it with the neck portion of FIG. 2 according to

the preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

Referring to FIGS. 1 and 2, a preferred anti-backofl
closure assembly 1 includes a container 2 and a cap 3. The
container 1includes a neck portion 4, which forms an opening
4a and has a first protrusion 5 and screw threads 6 on an
outer surface 7 of the neck portion 4. The first protrusion §
is preferably substantially sharp edged (FIG. 2a) but may
comprise a variety of configurations without deviating from
the intent of the mvention.

The cap 3 includes a second protrusion 8 (FIG. 1a),
ogrooves 9 for engaging the screw threads 6 of the neck
portion 4, and a seal 10 for releasably engaging the opening
4a of the neck portion 4 to form a leak free seal, all of which
are located on an inner surface 11 of the cap 3. The seal 10
preferably comprises a plug seal but may comprise a con-
ventional gasket without deviating from the intent of the
invention.

During engagement, the first protrusion 5 and second
protrusion 8 create an interference fit when the screw threads
6 and grooves 9 are threadably engaged 1n a direction 6a.
The second protrusion 8 deforms the first protrusion §
sufficiently to form an indentation Sa (FIG. 2b) on the first
protrusion 5 that resists backoll as the pressure between the
screw threads 6 and grooves 9 1s reduced as a result of plastic
relaxation (i.e., creep) which results in closure back-off. By
substantially eliminating any closure back-off, the leak free
scal 1s maintained between the plug seal 10 and the opening
4a. The second protrusion 8 i1s preferably formed of a
material which 1s harder than the first protrusion 5. For
example, the first protrusion 5 1s preferably formed of high
density polyethylene (HDPE) while the second protrusion 8
1s preferably formed of polypropylene.

As a result of the preferred anti-backolf closure assembly
1, containers with relatively large heads, such as trigger
sprayers, can be safely shipped without the risk that the head
will supply sufficient leverage to back off the cap 3 if
bumped. Furthermore, the application torque required 1s
negligibly affected by the anfti-backofl feature since the
contact surface areas are small and the closure skirt deflec-
tion 1s small. In addition, the preferred anti-backoll closure
assembly 1 1s variable 1n that the cap 3 may be tightened to
a variety of positions while maintaining the leak free seal
between the plug seal or gasket 10 and the opening 4a since
the indentation from the second protrusion 8 occurs wher-
ever the second protrusion 8 stops during rotation.

Alternatively, the first and second protrusions 5, 8 may
both have substantially sharp edges. Or the first protrusion
S5 may be substantially sharp and the second protrusion 8
may be substantially blunt, or vice versa, as long as a
suflicient interference {it 1s created to substantially eliminate
any back off. After the container 2 and the cap 3 are
threadably engaged to a desired torque or to a defined
orientation, the diametrical interference between the edges
of the first and second protrusions 5, 8 create a stress which
1s concentrated due to the sharp profile of the edges, either
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individually or 1in combination. The concentrated stress
causes the plastic to deform (i.e., yield) by forming a locking
indentation 1n the preferably softer neck portion 4 of the
container 2. Thus, a key feature of the preferred anti-backoit
closure assembly 1s the ability of the first and second
protrusions 5, 8 to hold their position based on where the cap
3 1s rotated and not limited to where the first and second
protrusions 3, 8 are molded.

Referring to FIG. 3, the interference fit created by the first
protrusion 5 and second protrusion 8 enables the cap 3 and
neck portion 4 to hold their position based on where the cap
3 1s rotated, particularly when a trigger sprayer 12 1s
mounted to the cap 3. Thus, the engagement of the first
protrusion 5 and second protrusion 8 substantially eliminates
wobbling, rocking, and “back-off” of the cap 3 which results
in a substantially leak-free seal between the container 2 and
the cap 3.

While the embodiment of the invention shown and
described 1s fully capable of achieving the results desired, it
1s to be understood that this embodiment has been shown
and described for purposes of 1illustration only and not for
purposes of limitation. Other variations i1n the form and
details that occur to those skilled 1n the art and which are
within the spirit and scope of the mvention are not specifi-
cally addressed. Therefore, the mnvention 1s limited only by
the appended claims.

What 1s claimed 1s:

1. An anti-backoif closure assembly, comprising:

a container having a neck portion extending therefrom,
said neck portion forming an opening and having at
least one {first protrusion and at least one screw thread
on an outer surface of said neck portion, wherein said
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at least one first protrusion 1s independent of said at
least one screw thread; and

a cap having on an inner surface at least one second
protrusion, at least one groove independent of said at
least one second protrusion, and a seal for releasably
engaging said opening of said neck portion to form a
leak free seal, wherein said at least one first protrusion
and at least one second protrusion engage to create an
interference fit when said at least one screw thread and
said at least one groove are threadably engaged, upon
engagement said at least one second protrusion deforms
said at least one first protrusion sufficiently to form an
indentation on said at least one first protrusion that
resists backoll as the pressure between said at least one
screw thread and said at least one groove 1s reduced as
a result of plastic relaxation, thereby maintaining said
leak free seal of said seal within said opening.

2. The anti-backoif closure assembly of claim 1, wherein

said at least one first protrusion 1s sharp edged.

3. The anti-backoif closure assembly of claim 1, wherein
said at least one second protrusion 1s substantially sharp
edged.

4. The anti-backolf closure assembly of claim 1, wherein
said at least one second protrusion 1s formed of a material
which 1s harder than the material of said at least one first
protrusion.

5. The anti-backofl closure assembly of claim 1, further
comprising a trigger sprayer pump mounted on said cap.

6. The anti-backofl closure assembly of claim 1, wherein
said seal 1s a plug seal.
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